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(54) Measurement arrangement 

(57) At least one - preferably multiple - measure- 
ment sensors (1 ) and a vehicle (2) are combined to pro- 
vide a mobile analysis of a chemical fluid used in a sem- 
iconductor fabrication facility. Peripheral equipment 
such as sets of plug connectors (3a, 3b) for transferring 
the chemical fluid from said processing tool (40) : an 
electronic control system (5) with, e.g., a Laptop, a con- 
duit system (8) with a pump system(9), and security 
means such as leakage detecting sensors (1a) and an 



automatic cleaning system are also provided on the ve- 
hicle (2). The measurement arrangement reduces bot- 
tleneck situations when qualifying processing tools (40) 
during fast ramp-up phases of semiconductor manufac- 
turing facilities. The construction is based on PGVs or 
AGVs and allows^ f ast operation directly at the location 
of a processing tool (40). With the exception of the 
chemical connection; power supply or operator control, 
the measurement arrangement can operate fully auton- 
omous. 
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Description 

[0001] The present invention relates to a measure- 
ment arrangement, for performing a measurement of at 
least one chemical or physical characteristic of a chem- 
ical fluid, which is used for processing a semiconductor 
device in a processing tool. 

[0002] In semiconductor industry it is necessary to es- 
tablish a fast ramp-up of new manufacturing facilities in 
order to retrieve a high return-on-invest (ROI). During 
this phase a large amount of test measurements have 
to be carried out for setting up and qualifying the new 
equipment, that has been installed in a corresponding 
manufacturing facility. To achieve this a variety of proc- 
ess analytic equipment is needed, e.g., to detect con- 
taminating particles in a chemical fluid of a process bath, 
and to find the possible cause for this contamination. 
[0003] Typically, the amount of process analytic 
equipment required for a manufacturing facility is usu- 
ally planned to correlate with the needs during the pro- 
duction phase, which follows the ramp-up phase. Since 
a larger amount of process analytic equipment is need- 
ed in the ramp-up phase than in the production phase, 
a bottleneck during the ramp-up develops, which leads 
to a longer ramp-up phase, thereby reducing the return- 
on-invest of the fabrication. 

[0004] Commonly, the chemical fluids of process 
bathes are controlled by process analytic equipment be- 
ing implemented as stand-alone instruments. These 
stand-alone instruments are intended to monitor one 
specific process bath of a dedicated machine. In most 
cases those systems do not have a position near the 
location of the process machine, which is to be moni- 
tored. In particular in-situ to or inline measurements typ- 
ically cannot be carried out with common stand-alone 
systems. Due to their weight and extent stand-alone in- 
struments are on fixed positions in the fabrication facility 
and logistic and security efforts have to be undertaken 
in order to provide process bath measurements. There- 
fore, the footprint is disadvantageous^ increased and 
the process control duration prolonged. 
[0005] In order to circumvent this problem the process 
analytic equipment in a fabrication facility, e.g. spec- 
trometers, particle counters etc. can be embodied as 
laboratory instruments, which are more flexible. Unfor- 
tunately, strong efforts are as well necessary to perform 
measurements of the chemical fluids of, e.g., process 
bathes. Generally, the manufacturing process has to be 
stopped, and the processing tool is circumstantially 
opened in order to either carry out an in-situ measure- 
ment by contacting the measuring sensors of the labo- 
ratory instruments with the chemical fluid inside the 
manufacturing tool, or extract some chemical fluid from 
the tool for carrying out the measurement externally. In 
both cases crude security means are provided with the 
laboratory instruments. In particular the instruments 
have to be cleaned separately and the operator typically 
himself has to care about a possible leakage of the in- 



struments or droplets remaining on the instrument sur- 
faces. 

[0006] Moreover, the portable laboratory instruments 
are generally neither temperature resistant nor unaffect- 

5 ed by any acids. Further, they are as well dedicated to 
specific measurements, i.e. only a few specific param- 
eters or characterictics of a chemical fluid can be record- 
ed. The measurement of several parameters with just 
one instrument can generally not be carried out. Rather, 

10 more laboratory instruments are may be needed to pro- 
vide a satisfactory process control. Since more operator 
staff is required to handle the different laboratory instru- 
ments while a considerable amount of production time 
is lost, costs are increasing and the retum-on-invest of 

is a fabrication facility decreases. The advantage of port- 
ability is counteracted by the disadvantage of modest 
functionality and security. Additionally, the quality of a 
measurement is moderate since in-situ methods in a re- 
al environment are not available. 

20 [0007] It is therefore a primary objective of the present 
invention to increase the measurement quality of chem- 
ical fluids in a process bath in semiconductor manufac- 
turing, and to reduce the costs particularly in the ramp- 
up phase of a fabrication facility for the qualifying and 

25 maintenance of manufacturing equipment. 

[0008] The objective is solved by a measurement ar- 
rangement, for performing a measurement of at least 
one chemical or physical characteristic of a chemical flu- 
id, which is used for processing a semiconductor device 

30 in a processing tool, comprising at least one measure- 
ment sensor for measuring said at least one character- 
istic of said chemical fluid, a first set of plug connectors 
for providing said chemical fluid from said processing 
tool to said at least one measurement sensor, a means 

35 for providing electrical power to said measurement ar- 
rangement, a first conduit system with a first pump sys- 
tem for circulating said chemical fluid through the at 
least one measurement sensor, an electronic control 
system for controlling said measurement sensorand the 

40 first pump system, and a vehicle for providing mobility 
to the arrangement, the vehicle being provided with 
spaces each for receiving said at least one measure- 
ment sensor, said electronic control system, said first 
set of plug connectors, said pump system, and said 

45 means for providing electrical power. 

[0009] The vehicle, the measurement parts and the 
control parts being combined provide a mobile meas- 
urement arrangement, that advantageously allows to 
collect data of process bathes in the close facility of a 

so corresponding manufacturing tool, which is to be quali- 
fied during ramp-up or is in system maintenance. There- 
fore, operators need not commute between different 
parts of the fab in order to perform the necessary meas- 
urements on the chemical fluids. The measurements 

55 can be performed in-situ and a feedback in case that 
problems with the process bath are recognized can be 
given instantaneously, e.g. process parameters of the 
manufacturing tool can be adjusted, in a given time in- 
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terval on different manufacturing tools. Thus, the time 
needed for maintenance or qualifying of manufacturing 
tools is considerably shortened using the present inven- 
tion. The production time is therefore increased and the 
costs are advantageously reduced. 
[001 0] According to the present invention a vehicle is 
provided with spaces or module frames, in which auch 
equipment can be placed, that is necessary to perform 
the chemical process analysis of process bathes of 
manufacturing tools. The placement can be performed 
e.g. by freely depositing the arrangement parts into cor- 
responding module frames, thus being held just by grav- 
ity, or they are mounted fixed to the corresponding 
frames.. 

[0011] The chemical fluid under investigation can be 
anyone that is used for process bathes for processing 
semiconductor devices, preferably semiconductor wa- 
fers. In many cases these will be acids. Of these at least 
one chemical or physical characteristic, i.e. a parameter, 
is measured. Examples are the concentration, particle 
contamination, turbidity, density, viscosity, conductivity, 
acidity and the like of chemical fluids. To perform one of 
these measurements the arrangement is equipped with 
at least one measurement sensor. Thereby, it is possible 
that two different sensors measure one parameter or 
quantity serially or in parallel, or one measurement sen- 
sor is able to measure two different quantities etc. In or- 
der to provide highest flexibility a preferred embodiment 
comprises several measurement sensors for measuring 
all characteristics of the chemical fluid, that are needed 
to perform system maintenance. 
[0012] The measurement arrangement is also provid- 
ed with a (first) set of plug connectors by which a con- 
nection to the process tool can be easily and quickly ac- 
complished. Preferably, the plug connectors are stand- 
ardised in order to provide a connection to as many 
manufacturing tools as possible, thereby increasing the 
flexibility of the arrangement. 

[0013] The set of plug connectors may comprise just 
one plug connector in case that the chemical fluid is 
transferred from the processing tool to the measure- 
ment sensors according to the present invention for per- 
forming the measurement, after which it is finally trans- 
ferred back to the manufacturing tool via the just one 
plug connector. 

[0014] More preferred is an implementation with two 
plug connectors, one for extracting the fluid from the 
manufacturing tool to the measurement sensor, and the 
other for recirculating the chemical fluid to the manufac- 
turing tool. Thus, an inline measurement even during 
production is possible. It is also possible to provide more 
plug connectors, e.g. to provide connections to many 
tools obeying different plug connector standards. 
[0015] For performing and controlling the measure- 
ment and for circulating the chemical fluid the measure- 
ment arrangement also comprises a means for provid- 
ing electrical power. This is can either be an on-board 
accumulator making the arrangement independent from 



a local requirements, or a mains power supply with an 
electrical plug connector, which is plugged to the elec- 
trical network intervisinity of a manufacturing tool, which 
is to be measured. 

[0016] The chemical fluid is circulated through a con- 
duit system by means of a (first) pump system supplied 
with energy by the means for providing electrical power. 
The conduit system connects the plug connector via a 
pump or several pumps to the individual sensors. The 
pump system and the measurement sensors are con- 
trolled by an electronic control system, which preferably 
comprises a PC or labtop enabling an operator to per- 
form the measurement. In a preferred embodiment, the 
plug connectors are also connected to the electronic 
control system in order to supply status information 
about whether. a secure connection with a processing 
tool is established or not. 

[0017] The vehicle providing the mobility to the ar- 
rangement can be similar to conventional personal or 
automatically guided vehicles (PGV or AGV). Thus, an 
operator can easily carry the measurement arrange- 
ment through the cleanroom area to the desired location 
at the manufacturing tool to be monitored. 
[0018] In further aspects the weight and the dimen- 
sion of the measurement arrangement are considered. 
In order to provide a measurement arrangement, that 
can easily be carried by an operator the weight is con- 
sidered to be in the range of 20 kg and 1 50 kg, the length 
being less than 150 cm, the width being in the range 
from 30 cm up to 100 cm, and the height being in the 
range from 50 cm up to 1 80 cm. The arrangement then 
also fits to typical cleanroom area bay widths. This ad- 
vantageously helps increasing the mobility, saving time 
and costs. 

[0019] In afurtheraspectafurther(second)setof plug 
connectors is implemented which provides a cleaning 
rinse or pressure gas for cleaning the measurement 
sensors and the conduit system after a measurement 
has been performed. Typically, high pressure gas is first 
lead through the conduit system and the sensors. 
Thereafter de-ionized clean water passes the conduit 
system and sensors. This second set of plug connectors 
is connected to the first conduit system by means of an. 
additional conduit and pump system. It is supplied with 
valves for separating the conduit systems, and is being 
controlled by the electronic control system. This feature 
guarantees, that the measurement and the cleaning are' 
not performed at the same time. 

[0020] The main advantage is, that the mobile meas- 
urement arrangement can automatically and autono- 
mously be cleaned on-board and possibly immediately 
after the measurement. Operators need not carry out 
cleaning efforts at different locations in a fab, which 
would tediously require additional footprint for cleaning 
equipment and time for further transport and remote 
cleaning. If a neighbouring process tool is to be moni- 
tored next, the measurement arrangement according to 
the present invention can be cleaned at its current loca- 
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tion and then moved a few meters ahead for the follow- 
ing measurement. Therefore, the security of operators 
is enhanced, time is saved and costs are reduced. 
[0021 ] In a further aspect a security means is provided 
to the measurement arrangement by a leakage collect- 
ing basin which extends on the vehicle below the conduit 
system in which the chemical fluid is transferred. Thus, 
if any acid leaks from the conduit system, it drops down 
into the basin and may be collected into a special acid 
container. The container may eventually be removed 
from the vehicle for disposing the acid elsewhere. A fluid 
detecting sensor is also mounted to the leakage collec- 
tion basin, such that chemical fluid collecting in the basin 
can be detected and a warning signal is issued to the 
control system. A measurement just running can then 
be interrupted for security reasons and for impeding 
damage, thereby retaining the equipment quality. 
[0022] In a further aspect the first set of plug connec- 
tors and the al least one measurement sensor are con- 
sidered to be unaffected in their functionality by temper- 
atures less than 473 K. This feature advantageously in- 
creases the variety of manufacturing tools and chemical 
fluids, by providing a broad range of temperatures, at 
which can be measured. 

[0023] In a further aspect the first set of plug connec- 
tors and the measurement sensors are considered to be 
unaffected by acids. Materials are used in the sensors 
and the conduit systems, that are resistant against all in 
semiconductor manufacturing used acids, thereby also 
increasing the connectivity of the measurement ar- 
rangement according to the present invention to a vari- 
ety of manufacturing tools. 

[0024] In a further aspect the first conduit system is 
considered to comprise an isolation for retaining a near- 
ly constant temperature of the chemical fluid. Therefore, 
equal process and measurement conditions are provid- 
ed over a longer duration, which are the same as in the 
manufacturing tool itself, thus enabling a in-situ or inline 
measurement of chemical or physical parameters. For 
further retaining process conditions a heating and/br 
cooling unit can be implemented. 
[0025] In a further aspect the security of the measure- 
ment arrangement is even further enhanced by consid- 
ering the first set of plug connectors to be constructed 
with security means for protecting an operator from a 
physical contact with the chemical fluid, when the plug 
connectors are disconnected from the process tool. 
Droplets of acid that might have remained in the plug 
connectors are, e.g., enclosed inside the connector or 
are removed from the connector by electrical or me- 
chanical means, which are supplied with the plug con- 
nectors. 

[0026] In a further aspect the at least one measure- 
ment sensor is considered to be at least one of a particle 
counter for detecting particle contamination, a spec- 
trometer with a light source and a light detector for 
measuring the concentration, turbidity or particle con- 
tamination in said chemical fluid, using either ultraviolet, 



visual or a near infrared light, an acoustic system for 
measuring the concentration, or density or viscosity, a 
measurement device for measuring the conductivity or 
acidity, or a refractometer for measuring the concentra- 
5 tion in said chemical fluid. In still a further aspect it is 
also considered that any combination of the measure- 
ment sensors stated above can be used structured in 
the conduit system in parallel or serial. This means, that 
a conduit, in which a chemical fluid originating from the 
10 process tool is transferred via, e.g., a plug connector, 
can pass different or same types of measurement sen- 
sors in a series, or that this conduit may subdivide into 
two conduits supplying the two measurement sensors 
of the same or different kind with the chemical fluid in 
15 parallel. A combination of both is also possible. 

[0027] In a further aspect the measurement arrange- 
ment is considered to comprise a data transfer unit for 
transferring data between the electronic control system 
and the processing tool. The data, that are to be trans- 
ferred include information about the chemical structure 
of the fluid and other chemical or physical parameters. 
They either have to be known by the system prior to the 
measurement in order to adjust the sensor, pump and 
conduit units to these parameters, or they are specifica- 
tion limits, which are to be verified by the measure- 
ments. 

[0028] The communication interface of the trans- 
ferred data can either be put directly between the meas- 
urement arrangement and the processing tool, or can 
be performed via a factory wide communication system 
providing resource tracking data to any interested par- 
ties. Due to this the operator does not need to perform 
adjustment handling or to circumstantially search for 
specification data depending on the tool, which is to be 
35 controlled. 

[0029] To increase the autonomy of the measurement 
arrangement a wireless communication interface for the 
data transfer between the measurement arrangement, 
i.e. the data transfer unit, and the processing tool or the 
40 factory wide communication system is considered in a 
further aspect. 

[0030] A method using the measurement arrange- 
ment provided according to the present invention, by 
which the measurement of the at least one chemical or 

45 physical characteristic of the chemical fluid Is per- 
formed: comprises the steps of moving the measure- 
ment arrangement from a first location to the location in 
front of a processing tool, connecting the plug connec- 
tors of the first set of plug connectors to said processing 

so tool, circulating the chemical fluid from the processing 
tool through the plug connectors, performing the meas- 
urement of at least one chemical or physical character- 
istic of the chemical fluid, issuing an electronic or me- 
chanical signal, after the measurement is finished, 

55 cleaning the measurement sensors and the conduit sys- 
tem in response to said signal, disconnecting the plug 
connectors from the processing tool, and moving said 
measurement arrangement to a third location. 
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[0031] Using the measurement arrangement accord- 
ing to the method of the present invention, the time 
needed to perform a measurment of a chemical fluid in 
a process bath and to monitor the process tool, when 
being in system maintenance can be efficiently reduced: 5 
Since the measurment arrangement is equipped with 
plug connectors, the operator's first task simply is to plug 
the connectors into the corresponding connectors of the 
processing tool. The tool neither has to be opened nor 
has the fluid to be transferred to a remote stand-alone 10 
instrument. Thus, a considerable amount of time is 
saved. 

[0032] Next, the measurement is performed, with the 
advantage, that in case of a necessary feedback to the 
processing tool setup, this can be given immediately, '5 
because the measurement takes place locally. Again 
time is saved and the quality of the processing tool ad- 
justment is improved, since the processing conditions 
of the chemicalfluid are substantially retained as that in 
the process bath. 20 
[0033] After the measurement is finished a signal is 
issued, that starts a cleaning of the conduit system, the 
pump system and the sensors. Preferrably, this is start- 
ed automatically under control of the electronic control 
system in response to said signal. No efforts have to be 25 
undertaken to clean the arrangement parts externally 
using specific cleaning apparatus. This further improves 
the security of the operator and reduces time and costs. 
[0034] In a further aspect of the present method the 
measurement arrangement is considered.to be adjusted 30 
to measure a specific chemical fluid having a set of 
physical and chemical parameters provided by the proc- 
ess tool, e;g., via a host or data transfer unit. These pa- 
rameters may be the process bath temperature, the 
chemical composition, the pressure, etc. The parameter 35 
settings of the measurement sensors are then adjusted 
to these conditions in order to achieve a high quality 
measurement. Most preferrably this part of the method 
is implemented as an automatic self-adjustment control- 
led by the electronic control system in response to a cor- *o 
responding data transfer from the processing tool. The 
adjustment is carried out either prior to or during the 
measurement. 

[0035] in a further aspect a self-diagnosis is per- 
formed by the measurement arrangement after or dur- 
ing the cleaning of the conduit systems with a cleaning 
rinse. The integrated sensors are used to examine the 
contamination of the rinse with particles indicating the 
current status and quality of the cleaning step. For this 
purpose a subset of the measurement sensors, which so 
may be just one up to all of the measurement sensors, 
is used according to the specific adaption of the corre- 
sponding sensor. 

[0036] Furthermore, a signal is issued in response to 
said cleaning rinse measurement, if the conduits and 55 
sensors of the measurement arrangement are clean 
and ready to perform a next measurement. If the con- 
duit, etc. have for example a contaminating particle den- 



sity, which is above a certain threshold, a corresponding 
signal can also be issued for continuing or repeating the 
cleaning step automatically. Waste of measuring time 
due to contaminated equipment is reduced, and expen- 
sive equipment is saved, because already integrated 
modules, i.e. measurement sensors, are used for the 
diagnosis of the arrangement (conduits, sensors, 
valves, connectors) itself. 

[0037] Further advantageous features, aspects and 
details of the arrangement and the method according to 
the present invention are evident from the dependent 
claims. 

[0038] The invention will be better understood by ref- 
erence to the following description of embodiments of 
the invention taken in conjunction with the accompany- 
ing drawings, wherein 

figure 1 shows a top view of the measurement ar- 
rangement according to an embodiment of 
the present invention in a position of moni- 
toring a process bath. 

figure 2 shows a schematical side view of the meas- 
urement arrangement according to an em- 
bodiment of the present invention. 

[0039] An embodiment of the measurement arrange- 
ment according to the present invention is shown in a 
top view in figure 1 . in this schematical representation, 
a set of three measurement sensors 1 are mounted on 
a vehicle 2, which comprises four wheels 2a, two of them 
being steerable to enable an operator to easily move the 
vehicle 2 to a position directly in front of a processing 
tool 40, that is to be monitored. 

[0040] As indicated by the arrows in figure 1 the ar- 
rangement comprises, four plug connectors 3a - 3d, 
which are connected to the processing tool 40. A first 
set of plug connectors 3a, 3b serves for providing a cir- 
culation and recirculation flow of the chemical fluid un- 
der investigation from the processing tool to the meas- 
urement sensors 1 and back. I.e. an inline measurement 
of the process bath is enabled. While the plug connector 
3b is just intended for refeeding the fluid back to the too! 
in order to reuse the fluid in realtime, which provides a 
main advantage of the present Invention, the plug con- 
nector 3a on the one hand serves for extracting the 
chemical fluid from the tool 40, and on the other hand 
optionally can serve for both first extracting and second 
refeeding the chemical fluid from or to the processing 
tool, respectively. In the latter case an inline measure- 
ment is at least complicated, since there cannot be a 
continuous flow of the chemical fluid. 
[0041 ] A pump system 9 generates the the flow of the 
chemical flow through the conduit system 8, which oc- 
casionally may subdivide into two parallel conduits, to 
which are attached the measurement sensors 1 . Even- 
tually, the two conduits merge again for providing one 
conduit for refeeding the fluid. Said three measurement 
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*5 Claims 

1. Measurement arrangement, for performing a meas- 
urement of at least one chemical or physical char- 
acteristic of a chemical fluid, which is used for 
20 processing a semiconductor device in a processing 
tool (40), comprising: 

at least one measurement sensor (1 ) for meas- 
uring said at least one characteristic of said 

25 chemical fluid, 

a first set of plug connectors (3a, 3b) for provid- 
ing said chemical fluid from said processing tool 
to said at least one measurement sensor (1 ), 
a means for providing electrical power (11) to 

30 said measurement arrangement, 

a first conduit system (8) with a first pump sys- 
tem (9) for circulating said chemical fluid 
through the at least one measurement sensor 
(1), 

35 - an electronic control system (5) for controlling 
said measurement sensor (1), 
a vehicle (2) for providing mobility to the ar- 
rangement, the vehicle being provided with 
spaces each for receiving 

40 

a) said at least one measurement sensor 
(1), 

b) said electronic control system (5), 

c) said set of plug connectors (3), 

45 d) said first conduit system (8) with a first 

pump system (9), 

e) said means for providing electrical pow- 
er (11). 
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sensors 1 in this embodiment are a visual and a UV- 
spectrometer and a particle counter. 
[0042] The measurement is controlled via a Laptop 5 
as part of the electronic control system. The measured 
data are visualized in realtime, and process parameters 
of the arrangement such as circulation velocity and tem- 
perature (by means of, e.g., a heating unit) are moni- 
tored or adjusted for maintaining constant process con- 
ditions. Also, preferrably during inline measurements, 
the process tool setup can slightly be changed to visu- 
alize the effect on the process bath parameters in the 
measurement arrangement. The electronic connections 
of all system parts are not shown in the figures for clarity. 
The arrangement also comprises a printer 4 as shown 
in the embodiment of figure 2. 

[0043] After the measurement is finished, the conduit 
systeim 8, the pump system 9 and the measurement 
sensors 1 are cleaned by means of the cleaning system 
1 5, that also includes a pump system and a conduit sys- 
tem 1 6. Plug connectors 3c - 3d provide the source and 
drain of cleaning material, respectively. First the acid is 
blown out off the conduits by Nitride pressure gas, after 
which a cleaning rinse is led through said conduits. 
Valves controlled by the electronic control system 5 pro- 
vide for a separation of the cleaning rinse and the chem- 
ical fluid., i.e. the measurement and the cleaning. 
[0044] In the side view of an embodiment of the 
present invention a leakage collecting basin 20 is 
mounted to the vehicle, which extends below the con- 
duits, sensors and pumps of the arrangement. A leak- 
age detecting sensor 1 a is mounted at the spout of the 
basin. Below the spout, a removable containerfor leak- 
age fluid 21 can receive the acid fluid. Leakage of acid 
therefore can be detected and removed, while a signal, 
that is issued by the leakage detecting sensor 1a and 
received by the electronic control system eventually re- 
sult in security actions undertaken by the operator in re- 
sponse the signalled leakage. 

[0045] The arrangement according to the embodi- 
ment also comprises a mains power supply and an ac- 
cumulator 11 . In figure 2, the electric plug connector is 
not plugged in, and the electric power supply is main- 
tained by the accumulator. 

[0046] The embodiment according to figures 1 and 2 
has a weight of 100 kg, a length of 120 cm, a width of 
50 cm and a height of 70 cm. 
[0047] List of reference numerals 

1 measurement sensor 

1a leakage detecting sensor 

2 vehicle 
2a wheel 

3a plug connector for chemical fluid (in/out) 
3b plug connector for chemical fluid (out) 
3c plug connector for cleaning rinse / pressure gas 
(in) 

3d plug connector for cleaning rinse / pressure gas 
(out) 



50 2. Arrangement according to claim 1 , 
characterised by 

a second set of plug connectors (3c, 3d) and a sec- 
ond conduit system (16) with a second pump sys- 
tem to enable the cleaning of the first conduit sys- 
55 tern (8) and of the at least one measurement sensor 
(1) by means of pressure gas or cleaning rinse. 

3. Arrangement according to anyone of claims 1 to 2, 
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characterised in that 

said measurement arrangement has 

a width of more than 300 millimeters and a 
width less than 1 000 millimeters, 5 
a length less than 1500 millimeters, 
a heigth of more than 500 millimeters and a 
heigth less than 1800 millimeters. 

4. Arrangement according to anyone of claims 1 to 3, io 
characterised by 

a leakage collecting basin (20), which is mounted 
on the vehicle (2) below the first conduit system (8), 
for collecting chemical fluid leaking from said first 
conduit system (8), and 15 
a fluid detecting sensor (1a) for detecting chemical 
fluid collecting in said basin (20). 

5. Arrangement according to anyone of claims 1 to 4, 
characterised by 20 
a drive, a brake and at least one steerable wheel 
(2a) mounted to the vehicle (2), for providing a self- 
powered movement of the arrangement. 

6. Arrangement according to anyone of claims 2 to 5, 25 
characterised in that 

said means for providing electrical power (11) to 
said measurement arrangement comprises an ac- 
cumulator. 

30 

7. Arrangement according to anyone of claims 1 to 6, 
characterised in that 

said first set of plug connectors (3a, 3b) and the at 
least one measurement sensor (1) are unaffected 
in their function by temperatures less than 473 Kel- 35 
vin. 

8. Arrangement according to anyone of claims 1 to 7, 
characterised in that 

said first set of plug connectors (3a, 3b) and the at *o 
least one measurement sensor (1) are acid-resist- 
ant. 

9. Arrangement according to anyone of claims 1 to 8, 
characterised in that 45 

said first conduit system (8) comprises an isolation, 
such that said chemical fluid circulating retains a 
nearly constant temperature. 

10. Arrangement according to anyone of claims 1 to 9, so 
characterised in that 

each of the plug connectors of said first set of plug 
connectors (3a, 3b) comprises a leakage protecting 
means for protecting the. environment from a phys- 
ical contact with said chemical fluid when being dis- 55 
connected from said process tool (40). 

1 1 . Arrangement according to anyone of claims 1 to 1 0, 



characterised in that 

said at least one measurement sensor (1 ) is at least 
one of: 

a particle counterfor detecting particle contam- 
ination in said chemical fluid, 
a spectrometer with light source and light de- 
tector for measuring the concentration, or the 
turbidity, or particle contamination in said 
chemical fluid, using either ultraviolet, or visual, 
or near infrared light, 

an accoustic system for measuring the concen- 
tration, or the density, or the viscosity in said 
chemical fluid, 

a measurement device for measuring the con- 
ductivity or the acidity of said chemical fluid, 
a refractometer for measuring the concentra- 
tion in said chemical fluid. 

12. Arrangement according to anyone of claims 11 , 
characterised by 

at least two of said measurement sensors (1), 
which are a combination of at least two of said par- 
ticle counter, or said spectrometer, or said accoustic 
system, or said measurement device for measuring 
the conductivity or the acidity, or said refractometer, 
and 

which are attached to the conduit system (8) on par- 
allel and/or serial conduits. 

13. Arrangement according to anyone of claims 1 to 1 2, 
characterised by 

a printer (4) connected to the electronic control sys- 
tem (5), said vehicle (2) being provided with space 
for receiving said printer (4). 

14. Arrangement according to anyone of claims 1 to 13, 
characterised by 

a data transfer unit (7) for transferring data between 
the electronic control system (5) and the processing 
tool (40), said vehicle (2) being provided with space 
for receiving said data transfer unit (7). 

15. Arrangement according to claim 14, 
characterised in that 

said data transfer unit (7) comprises a wireless 
communication interface for data transfer. 

16. Arrangement according to anyone of claims 1 to 15, 
characterised by 

a means for docking said vehicle at a location in a 
fabrication system. 

17. Arrangement according to anyone of claims 1 to 1 6, 
characterised in that 

the measurement arrangement has a total weight 
of more than 20 kg and less than 150 kg. 
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1 8. Arrangement according to anyone of claims 7 to 1 7, 
characterised by 

at least two plug connectors (3a, 3b) of said first set 
of plug connectors each for receiving and recircu- 
lating said chemical fluid between said processing 
tool (40) and said measurement arrangement. 

1 9. Arrangement according to anyone of claims 1 to 1 5, 
characterised in that 

said vehicle (2) comprises at least one wheel (2a) 
for rolling the vehicle between two locations. 

20. Method for performing a measurement of at least 
one chemical or physical characteristic of a chemi- 
cal fluid, which is used for processing a semicon- 
ductor device in a processing tool (40), using the 
measurement arrangement according to anyone of 
claims 1 to 19 : comprising the steps of: 

moving the measurement arrangement from a 
first location to the location in front of a process- 
ing tool (40), 

connecting the at least one plug connector of 
the first set of plug connectors (3a, 3b) to said 
processing tool (40), 

circulating the chemical fluid from the process- 
ing tool (40) through the at least one plug con- 
nector, 

performing the measurement of at least one 
chemical or physical characteristic of a chemi- 
cal fluid using the at least one measurement 
sensor (1), 

issuing an electronic or mechanical signal, 
when the measurement is finished, 
cleaning the measurement sensors (1 ) and the 
conduit system (8) in response to said signal, 
disconnecting the plug connectors from the 
processing tool (40), 

moving said measurement arrangement to a 
third location. 

21. Method according to claim 20, 
characterised by 

adjusting measurement parameter settings of at 
least one measurement sensor (1 ) in response to a 
data tranfer from the processing tool (40) containing 
physical or chemical information. 

22. Method according to claim 21 , 
characterised by 

controlling the flow of said chemical fluid through 
conduits of said first conduit system (8) by opening 
or closing valves by means of said electronic control 
system (5) for selecting one of the at least one 
measurement sensor (1) in response to said data 
transfer. 

23. Method according to anyone of claims 20 to 21, 



characterised by 

issuing a warning signal, if the flu id detecting sensor 
(1 a) detects chemical fluid in the leakage collecting 
basin (20). 

5 

24. Method according to anyone of claims 20 to 23, 
characterised by 

recirculating the chemical fluid back to said 
processing tool (40), while performing said meas- 
10 urement. 

25. Method according to anyone of claims 20 to 24, 
characterised by 

performing the measurement of at least two of the 
15 chemical or physical characteristics of said chemi- 
cal fluid at the same time. 

26. Method according to anyone of claims 20 to 25, 
characterised by 

20 measuring the particle contamination in said clean- 
ing rinse during or after the cleaning of said first con- 
duit system (8) and the at least one measurement 
sensor (1) using a subset of the at least one meas- 
urement sensor (1). 

25 

27. Method according to claim 26, 
characterised by 

issuing a signal in response to said cleaning rinse 
measurement, if the conduits and sensors of the 
30 measurement arrangement are clean and ready to 
perform a next measurement. 
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